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Diabetes in the elderly: 
Matching meds to needs 
Elderly patients, whose insulin resistance is complicated 
by age-related loss of beta-cell function and concomitant 
diseases, require personalized Tx considerations.

As members of the baby boomer generation (adults  
≥65 years) age, the number of people at risk for dia-
betes increases. Already nearly one-quarter of people 

over age 65 have type 2 diabetes (T2DM).1 With a proliferation 
of new medications to treat diabetes, deciding which ones to 
use in older patients is becoming complex. 

In this article we review the important issues to consider 
when prescribing and monitoring diabetes medications in 
older adults. To provide optimal patient-centered care, it’s nec-
essary to assess comorbid conditions as well as the costs, risks, 
and benefits of each medication. Determining appropriate 
goals of therapy and selecting agents that minimize the risk of 
hypoglycemia will help ensure safe and effective management 
of older patients with diabetes.

What makes elderly patients unique
The pathophysiology of T2DM in the elderly is unique in that 
it involves not just insulin resistance but also age-related loss 
of beta-cell function, leading to reduced insulin secretion and 
altered effectiveness of pharmacotherapy.2 The addition of 
second and third medications may be needed for those with 
longstanding T2DM, although these agents often reduce the 
A1C level to a lesser extent than when used as monotherapy 
in patients whose beta-cell function is still intact. In addition 
to physiologic changes, older adults with diabetes have varied 
general health statuses and care support systems. The goal for 
glycemic management should be personalized based on an in-
dividual’s comorbidities and physical and cognitive functional 
status (TABLE 13,4).2 

❚ Higher A1C goals can be acceptable for elderly patients 
with comorbid conditions such as cognitive dysfunction, de-
mentia, or cardiovascular or renal disease. Evaluate cognition 
when determining appropriate pharmacotherapy. Assess a  
patient’s awareness of hypoglycemia and ability to adhere to 

Barbara Keber, MD;  
Jennifer Fiebert, PharmD
Hofstra Northwell School of 
Medicine, Northwell Health, 
Glen Cove, NY

 bkeber@northwell.edu

The authors reported no  
potential conflict of interest  
relevant to this article.

Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Allow higher A1C goals for 
elderly patients who have 
such comorbid conditions 
as cognitive dysfunction, 
dementia, or cardiovascu-
lar or renal disease.  B

❯ Look to metformin first 
in most instances if there 
are no contraindications. 
Monitor renal function 
frequently and vitamin B12 
levels periodically.  B

❯ Consider glucagon-like 
peptide-1 receptor agonists 
for patients who also have 
established cardiovascular 
disease, or consider starting 
basal insulin instead of using 
multiple oral agents.  C
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the regimen prescribed. Visual impairment, 
decreased dexterity, baseline weight, nutri-
tional and functional status, as well as social 
support, finances, and formulary restrictions 
should all be considered when determining 
the most appropriate regimen for a patient. 
Also take into account patient and family 
goals of care.2 TABLE 22-4 summarizes key risks 
and benefits of the medications we discuss 
next.

Metformin 
Metformin is recommended as first-line  
therapy for those with T2DM for a number of 
reasons, including its potential to reduce car-
diovascular events and mortality.3,5 It also sig-
nificantly reduces A1C levels by 1% to 1.5%,6 
while imparting a low risk of hypoglycemia. 
Metformin is cost effective and well tolerated, 
making it an excellent choice for use in older 
patients. 

The most common adverse effects are ab-
dominal discomfort, diarrhea, and weight loss. 
The use of extended-release preparations, as 
well as slow titration of dosing, can improve 
gastrointestinal (GI) tolerance. Weight loss may 
be an attractive side effect in patients who are 
overweight or obese, but weight loss and diar-
rhea are concerning effects in frail older adults 
who may have poor nutritional reserves.6

Monitor renal function frequently in 
older patients receiving metformin.3 Renal 

failure is a risk factor for adverse events such 
as lactic acidosis, and metformin is therefore 
contraindicated in patients with an estimated  
glomerular filtration rate (eGFR) below  
30 mL/min/1.73 m2.4 With this in mind, met-
formin should not be started in patients with 
an eGFR below 45 mL/min/1.73 m2. And for 
patients already taking metformin, reduce 
the total daily dose if the eGFR falls to be-
tween 30 and 45 mL/min/1.73 m2.4 

Metformin can cause a reduction in vi-
tamin B12 levels after long-term use in up 
to 30% of patients, likely due to decreased 
absorption from the ileum.7 Monitor vitamin 
B12 serum concentrations periodically with 
long-term therapy, particularly in patients 
with peripheral neuropathy or anemia, as 
these conditions may be exacerbated by vita-
min B12

 
deficiency.3,4

Sulfonylureas
Sulfonylureas increase the secretion of insu-
lin from pancreatic beta cells, significantly 
lower blood glucose, and reduce A1C levels 
by 1% to 2%.6 Because hypoglycemia is a se-
rious risk with sulfonylureas, they should be 
used conservatively in the elderly.2 Avoid us-
ing sulfonylurea formulations with long half-
lives or active metabolites, which can cause 
severe and prolonged hypoglycemia.8,9 

Glyburide is broken down into active 
metabolites that accumulate in patients 

TABLE 1

Evidence-based guidelines for diabetes management in the elderly3,4

Health status/patient characteristics A1C goal (%) Treatment considerations

Healthy

Few coexisting chronic illnesses

Intact cognitive and functional status

<7.5 Metformin is the first-line medication if not contraindicated.  
Patient-specific factors determine which agents are appropri-
ate for dual or triple therapy, if indicated, to achieve glycemic 
control.

Complex/intermediate

Multiple coexisting chronic illnesses

Mild to moderate cognitive impairment

2 or more instrumental ADL impairments

<8 For patients with multiple comorbid conditions or a short life 
expectancy, evaluate the risks and benefits of using antidiabetic 
medication. Patient-specific factors dictate the choice of medica-
tion therapy (if indicated to achieve glycemic control). 

Poor

Long-term care or end-stage chronic illnesses

Moderate to severe cognitive impairment

2 or more ADL dependencies

<8.5 Less aggressive A1C goals may be appropriate for many, and 
discontinuation of medication may be the proper course of 
treatment. This group includes those with severe cardiovascular 
disease, end-stage chronic diseases in addition to diabetes, and 
life expectancy <5 years.

A1C, glycated hemoglobin; ADL, activities of daily living.
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TABLE 2

Pharmacotherapy risks and benefits in the elderly2-4

Class/drug Disadvantages Advantages A1C-lowering  
potential 

Cost

Metformin • Gastrointestinal adverse effects 

• B12 deficiency 

• Lactic acidosis (rare) in patients 
with cardiovascular, renal, or 
hepatic dysfunction

• Minimal hypoglycemia

• Likely reduces both microvascu-
lar and macrovascular events

• Weight loss

1%-1.5% Low 

Sulfonylureas

• Glipizide

• Glyburide

• Glimepiride

• Hypoglycemia (avoid glyburide)

• Weight gain

• Good initial efficacy 1%-2% Low 

TZDs

• Pioglitazone

• Rosiglitazone

• Weight gain

• Edema/heart failure

• Increased fracture risk 

• Increased LDL 

• Increased risk of bladder cancer 
(pioglitazone)

• Minimal hypoglycemia

• Improved HDL 

• Reduced triglycerides  
(pioglitazone) 

1%-1.5% Low 

DPP-4 inhibitors

• Sitagliptin

• Saxagliptin

• Linagliptin

• Alogliptin

• Associated with pancreatitis

• Severe joint pain 

• New or worsening heart failure 

• Minimal hypoglycemia

• Well tolerated

• Once-daily dosing

0.5%-0.9% High 

GLP-1 RAs

• Exenatide

• Liraglutide 

• Dulaglutide

• Albiglutide 

• Injectable 

• Gastrointestinal adverse effects

• Associated with pancreatitis

• Avoid in thyroid cancer

• Minimal hypoglycemia

• Weight loss

• Liraglutide may offer  
cardiovascular benefit

1%-1.5% High 

SGLT-2 inhibitors

• Canagliflozin

• Empagliflozin

• Dapagliflozin

• Genitourinary infections

• Genital yeast infections

• Polyuria

• Hyperkalemia

• Hypotension

• Pancreatitis

• Increased LDL 

• Minimal hypoglycemia

• Weight loss

• Decreased blood pressure

• Once-daily dosing

• Empagliflozin may offer  
cardiovascular benefit 

0.5%-1% High 

Insulin • Injectable

• Hypoglycemia 

• Requires visual, manual, and 
cognitive skills

• Effective in all patients Theoretically  
unlimited efficacy 

High 

A1C, glycated hemoglobin; DPP-4, dipeptidyl peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor agonists; HDL, high-density lipoprotein; LDL, low-density 
lipoprotein; SGLT-2, sodium glucose cotransporter-2; TZDs, thiazolidinediones.

CONTINUED
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Avoid using  
sulfonylureas 
with long  
half-lives  
or active  
metabolites, 
which can cause 
severe and  
prolonged  
hypoglycemia in 
the elderly.

who have renal insufficiency; it should be 
avoided in older adults due to the risk of life- 
threatening hypoglycemic events.10 Glipi-
zide has no active metabolites and has the 
lowest risk of hypoglycemia in the setting of 
decreased renal function, making it the pre-
ferred sulfonylurea for use in the elderly.3,10 

Thiazolidinediones
Thiazolidinediones (TZDs) reduce insulin 
resistance and decrease hepatic glucose pro-
duction without increasing the risk of hypo-
glycemia. These agents effectively lower A1C 
levels by 1% to 1.5%.11 Despite their efficacy, 
TZDs have limited benefit because of ad-
verse effects. Serious complications include 
fluid retention that can exacerbate or lead to 
worsening heart failure, weight gain, macular 
edema, and hepatic failure. 

Specifically, with pioglitazone, there is 
also a slightly increased risk of bladder can-
cer.2 In one study involving more than 30,000 
patients taking pioglitazone, an increase in 
bladder cancer was noted among those us-
ing the medication for more than 2 years.12 
Still, the hazard ratio was only 1.2, with  
90 cases diagnosed over the course of the 
study. A prudent strategy would be to avoid 
its use in those with high risk of developing 
bladder cancer. TZDs are contraindicated 
in patients with New York Heart Association 
class III or IV heart failure.8 

Increased fracture risk has been identi-
fied in both men and women and is a con-
cerning adverse effect in the elderly.8 Fracture 
risk with TZDs has been approximately twice 
that of placebo, noted in a study of older 
women where the fracture rate was 5.1% vs 
2.5%, respectively.11 TZDs can be of value in 
lowering A1C levels without the risk of hy-
poglycemia. But, due to their adverse effect 
profile, use TZDs cautiously in older adults at 
risk for heart failure, falls, or fractures.3

DPP-4 inhibitors
Dipeptidyl peptidase-4 (DPP-4) inhibitors 
work by suppressing the enzyme that degrades 
2 incretin hormones, glucagon-like peptide 1 
(GLP-1) and gastric inhibitory polypeptide 
(GIP). The resulting enhancement of incretin 
activity increases glucose-dependent insulin 
secretion, decreases glucagon secretion, and 

promotes satiety.6 These agents have mod-
est efficacy with the potential to lower A1C 
by 0.5% to 0.9%.8,13 Studies show that DPP-4 
inhibitors are well tolerated with a minimal 
risk of hypoglycemia in the elderly.13 These 
agents are ideal for combin ation therapy  
or for monotherapy in older patients who 
are not good candidates for metformin or a  
sulfonylurea. 

The safety profile, neutral effect on 
weight, and once-daily dosing make these 
agents advantageous for use in frail and de-
bilitated elderly patients, as well as in pa-
tients with cognitive dysfunction, decreased 
dexterity, inconsistent meal patterns, or ad-
herence issues. Dose adjustment is required 
in renal impairment, with the exception of 
linagliptin. High cost or formulary restric-
tions may impact use of these agents. 

The DPP-4 inhibitors were well tolerated 
in short-term studies, but long-term safety 
has yet to be established.6 Reported post-
marketing adverse effects include acute renal 
failure, allergic reactions, and acute pancre-
atitis.6,14 These agents should be avoided in 
any patient with a history of pancreatitis.14 In 
addition, trials investigating the cardiovas-
cular safety and efficacy of DPP-4 inhibitors 
point to an increased risk of heart failure with 
the use of saxagliptin and alogliptin, regard-
less of age.15,16 The potential for adverse ef-
fects warrants increased patient monitoring 
when using these agents in older patients. 

❚ Glucagon-like peptide-1 receptor 
agonists (GLP-1 RAs) are injectable agents 
that potentiate the actions of the naturally 
occurring incretin GLP-1, which increases 
glucose-dependent insulin secretion, inhib-
its glucagon release, reduces hepatic glucose 
production, and delays gastric emptying. 
These agents have a pronounced effect on sa-
tiety and promote weight loss. The most com-
mon adverse effects are nausea, vomiting, 
and diarrhea, which occur most commonly 
during treatment initiation and titration. 
Studies in elderly patients confirm A1C re-
ductions of 1% to 1.5% and a low risk of hypo-
glycemia when used alone.17,18

GLP-1 RAs can be used as monotherapy 
in older patients at risk for hypoglycemia or in 
those with hypoglycemic unawareness. They 
can also be used in combination therapy with 
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other agents, including insulin, though con-
comitant use with insulin or insulin secreta-
gogues increases the risk of hypoglycemia.3 
Weight loss and GI adverse effects may limit 
the use of these agents in frail or undernour-
ished elderly patients.6 

Since these agents are injected, they re-
quire intact visual, motor, and cognitive skills 
and thus may not be appropriate in older pa-
tients with cognitive or visual impairment or 
decreased dexterity. In addition, the high cost 
of these agents may limit their use. 

Select a GLP-1 RA based on the frequency  
of administration, type of glucose control 
required (fasting or post-prandial), and the 
patient’s ability to use the administration 
device. Dose adjustment is required in renal 
impairment, except with dulaglutide and li-
raglutide. Use with caution in patients with a 
history of pancreatitis, and stop GLP-1 RAs if 
pancreatitis is suspected during treatment.4 
Avoid GLP-1 RAs in patients with a personal 
or family history of thyroid-related cancers, 
as these agents have been associated with 
medullary thyroid tumors in animals.4

❚ A new indication. Recent evidence 
suggests the GLP-1 RAs may offer additional 
cardiovascular benefit in patients with dia-
betes.18,19 In August 2017, liraglutide gained 
an additional FDA indication to reduce the 
risk of major adverse cardiovascular events in 
adults with T2DM and established cardiovas-
cular disease. 

This new indication was based on the 
Novo Nordisk- and National Institutes of 
Health-sponsored LEADER trial, in which 
liraglutide reduced the risk of cardiovas-
cular death, nonfatal heart attack, or non-
fatal stroke by 13% vs placebo (P=.01) 
with an absolute risk reduction (ARR) of 
1.9%.19 Liraglutide demonstrated a 22% 
reduction in cardiovascular death and a 15% 
reduction in all-cause death (ARR 1.3%, 1.4% 
respectively).19 The new cardiovascular indi-
cation may impact the choice of add-on ther-
apy to metformin in patients with preexisting 
cardiovascular conditions. 

Sodium glucose cotransporter-2 inhibitors
SGLT-2 inhibitors prevent the reabsorption of 
renal-filtered glucose, resulting in decreased 
blood glucose levels and increased urinary 

excretion of glucose without stimulating 
insulin secretion, and therefore without in-
creasing the risk of hypoglycemia. Additional 
effects include decreased blood pressure and 
weight loss.20 Dose adjustment is required in 
renal impairment.

SGLT-2 inhibitors can be used as mono-
therapy or in combination with other agents, 
including insulin, and the relatively low risk 
of hypoglycemia and moderate A1C lower-
ing potential of 0.5% to 1% provide an oral 
option for select older patients.20 Common 
adverse events include hypotension, hyper-
kalemia, increased low-density lipoprotein 
(LDL) levels, acute kidney injury, genital 
mycotic infections, and hypoglycemia when 
used in combination with insulin or insulin  
secretagogues.20 

Additional warnings have been issued 
by the FDA for the risk of urinary tract infec-
tion with sepsis, as well as diabetic ketoaci-
dosis associated with SGLT-2 inhibitor use.21 
The FDA has reported bone fracture risk and 
decreased bone mineral density with cana-
gliflozin.21 Avoid using SGLT-2 inhibitors in 
patients with osteopenia or osteoporosis, as 
the risks outweigh the benefits. Drug-specific 
warnings may further impact individual use 
of an agent, with canagliflozin most recently 
having been associated with increased risk of 
leg and foot amputations.21

❚ Given the adverse effect profile of 
SGLT-2 inhibitors, assess their risks and ben-
efits in older patients on a case-by-case ba-
sis. Before initiating therapy, evaluate each 
patient’s volume status. A higher incidence 
of adverse effects related to intravascular vol-
ume depletion has been reported in those 
65 or older, with a more prominent increase 
seen in patients 75 or older.22 However, the 
risk of hypoglycemia does not seem to in-
crease with age.22 

Although many adverse effects have 
been reported with SGLT-2 inhibitors, em-
pagliflozin was associated with significantly 
lower rates of all-cause and cardiovascular 
death and lower risk of hospitalization for 
heart failure in the only SGLT-2 inhibitor 
cardiovascular outcomes trial reported to 
date.23 If this cardiovascular benefit is repli-
cated in additional trials of the other SGLT-2  
inhibitors, use of this drug class may increase. 

DPP-4 agents are 
ideal for older 
patients who are 
not candidates 
for metformin or 
a sulfonylurea.

CONTINUED
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Glipizide has  
no active  
metabolites 
and has the 
lowest risk of 
hypoglycemia 
in the setting of 
decreased renal 
function, making 
it the preferred 
sulfonylurea 
for use in the 
elderly.

Insulin
Many patients will ultimately require insulin 
due to the progressive loss of beta-cell func-
tion that occurs in advanced diabetes. Start-
ing insulin therapy early on in the disease 
may actually restore beta-cell function and 
reduce glucotoxicity.24 In elderly patients 
with uncontrolled diabetes, early treatment 
with basal insulin results in better glycemic 
control and less hypoglycemia than continu-
ing to titrate oral agents.25 

Despite these benefits, however, insulin 
use often is not optimized in the elderly due 
to concerns about hypoglycemia and dif-
ficulty of administration. Safe use of insulin 
requires careful selection of an appropriate 
insulin regimen, since insulin use has been 
identified as an independent predictor of se-
vere hypoglycemia in the elderly.8,26 Before 
initiating insulin therapy, evaluate whether 
an older patient is cognitively and physically 
able to safely use insulin.

Multiple daily injections may be chal-
lenging for some older adults. Limit such 
insulin regimens to use in high-functioning 
patients. Although all types of insulin can 
cause hypoglycemia, regimens that mimic 
insulin’s normal physiologic pattern intro-
duce less hypoglycemic risk. Using basal 
insulin that mimics the body’s sustained in-
sulin level throughout the day is associated 
with a lower frequency of hypoglycemia in 
older people with diabetes than conven-
tional insulin regimens. Long-acting insulins 
such as glargine, detemir, and degludec of-
fer a lower risk of hypoglycemia, particularly 
nocturnal hypoglycemia which may contrib-
ute to falls.2,27

Neutral protamine Hagedorn insulin 
and regular insulin are not recommended 
for use in the elderly, as they do not mimic 
the body’s natural basal-bolus insulin pro-
duction and thus put patients at higher risk 
of hypoglycemia.4 If insulin intensification is 
needed after optimizing basal insulin, con-
sider adding mealtime insulin with a bolus 
of rapid-acting insulin (insulin aspart, insulin 
lispro, or insulin glulisine). It is important to 
note that the kidneys are responsible for 30% 
to 80% of insulin clearance from the body.28 
Because insulin action is prolonged in re-
nal insufficiency, prevent hypoglycemia by 

decreasing basal and bolus doses when the 
eGFR is below 50 mL/min/1.73m2.28

❚ Dosing errors. Whenever possible, use 
insulin preparations that minimize dosing 
errors. Insulin pen formulations, if financially 
feasible, allow more accurate dosing and are 
more acceptable to older patients compared 
with syringes and vials.29 Pen formulations 
are particularly preferable for older patients 
with impaired vision or dexterity.29 In addi-
tion, when patients must mix insulins, errors 
are more likely to occur. The use of premixed 
insulin vials has been shown to increase dos-
ing accuracy when used by the elderly.30

Combining antidiabetes agents
Combination therapy is often needed as 
T2DM progresses, even though strict glucose 
control is generally not recommended for the 
elderly.31 The American Geriatrics Society ad-
vises avoiding additional medications other 
than metformin to achieve an A1C level be-
low 7.5% in most older adults. 

However, for older patients already tak-
ing metformin who are not at their A1C 
goal, consider adding a second agent, if not 
contraindicated. Potential agents include a  
GLP-1 RA, SGLT-2 inhibitor, DDP-4 inhibitor, 
or short-acting sulfonylurea (glipizide). Alter-
natively, basal insulin may be added. However, 
avoid combining a sulfonylurea with insulin, 
which greatly increases the risk of hypoglyce-
mia.32 Consider adding a GLP-1 RA or basal in-
sulin if the patient is not at his/her target A1C 
on oral therapy with multiple agents.3                     JFP
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This supplement to The Journal of Family Practice 
provides an overview of 4 key topics critical to the 
effective management of COPD in primary care. 

•  Dyspnea and hyperinflation

•  Anxiety and depression

•  Inhaler device selection

•  Treatment options
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